The effects of ftsZ mutation on the production of recombinant protein in Bacillus subtilis.
In this paper, the possibility of using a mutation of ftsZ as a pseudo-spore mutant is investigated. ftsZ, which is essential for cell division and sporulation of Bacillus subtilis, was placed under the spac promoter, which is inducible with isopropyl thiogalactose (IPTG). Cell growth of the ftsZ mutant and its beta-galactosidase activity under the aprE promoter were compared with the wild type. In the presence of 1 mM IPTG, cell growth of the ftsZ mutant was almost the same as that of the wild type and its sporulation frequency was slightly lower than that of the wild type. However, under uninduced conditions, cell growth of ftsZ mutant was severely impaired. When induced with 0.2 mM IPTG, the ftsZ mutant showed about 13 times higher beta-galactosidase activity than the wild type. When the ftsZ mutant was used for secretory production of subtilisin, only three times higher extracellular subtilisin activity was measured, compared with the wild type. By real-time PCR investigation, it was revealed that the ftsZ mutant intracellular mRNA level for subtilisin was more than 16 times higher, compared with the wild type. However, it appears that the secretion pathway is somewhat damaged in the ftsZ mutant. These results suggest that the cell division mutant can also be used like a sporulation mutant to produce recombinant proteins, with a precise control of cell growth and induction.